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Overview
• ~340 LOIs submitted to Instrumentation 

Frontier 

• Split up among 9 (now 10) Topical groups 

• IF1: Quantum Sensors 

• IF2: Photon Detectors  

• IF3: Solid State Detectors and Tracking  

• IF4: Trigger and DAQ 

• IF5: Micro Pattern Gas Detectors (MPGDs) 

• IF6: Calorimetry  

• IF7: Electronics/ASICs 

• IF8: Noble Elements 

• IF9: Cross Cutting and Systems Integration 

• IF10: Radio Detection



Digesting the LOIs
• Topical group conveners have broken down the submissions into themes 

• Will use this to help push for coordinated contributed papers 

• Have also identified LOIs that might not belong (mistakes, misunderstandings) 

• We are actively working on including LOIs that should be cross-listed with IF, but may have 
been missed 

• Please assist TG conveners if you see such cases 

• I will shamelessly share the slides that they have produced



QUANTUM SENSORS
Thomas Cecil (ANL), Kent Irwin (SLAC), Reina Maruyama (Yale), Matt Pyle (Berkeley)
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IF02: PHOTODETECTORS
Juan Estrada (Fermilab)  

Mayly Sanchez (Iowa State University)



BEFORE THE LOI FLOOD

➤ We had defined the following categories where



neu
tri

no

co
sm

ic

en
erg

y

inten
sit

y

ap
plie

d

gen
era

l

high-E

UV

Vis

IR

low-E

large area

low backg.

fast timing

light collection

RD facility

other groups 9 “outside” scope

77 LOIS IN IF02



up to 2 technology thrusts per LOI
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• telescopes
• spectrographs
• scintillators
• filters
(need more though)



THE AFTERMATH
➤ In some cases LOI authors used very loosely associated categories. In a 

few cases we could not guess what was the photodetector technology 
being used. 

➤ Received a number of LOIs on facilities where some photodetector 
(but also other) technologies will be tested.   

➤ We tagged 5 LOIs as Quantum Sensors according to our previously 
discussed interface.   

➤ One category we had considered: “Light Collectors”, we will be 
expanding to include target materials such as liquid scintillators. 

➤ It is possible that we have missed developments in the Energy and 
Intensity Frontiers. We seem to be predominantly Cosmic and 
Neutrinos.  

➤ Need to also look into how to bring industry into the conversation. 



IF03: Solid State 
Detectors and Tracking

Artur Apresyan, Lucie Linssen, Tony Affolder

September 15, 2020
Conveners Meeting

9/15/20 A. Apresyan, L. Linssen, T. Affolder1



IF03: Solid State Detectors and Tracking

• Grouped into two categories: Experiments and Technology
– Total of 24 LOIs in the Experiments category
– A lot of those in Experiments are really proposals for experiments
– About 10 of the above proposals have tracker-related R&D

9/15/20 A. Apresyan, L. Linssen, T. Affolder2



IF03: Solid State Detectors and Tracking

• Grouped into two categories: Experiments and Technology
– Total of 38 LOIs in the technology area
– About 15 of these definitely fall into trackers area
– Many detectors are “Solid State” but belong to Calorimeters, Dark Matter, quantum, or 

cosmic, not really MIP tracking kind of detectors

9/15/20 A. Apresyan, L. Linssen, T. Affolder3



IF03: Solid State Detectors and Tracking
• Some common themes:

– Studies focusing on physics motivations for a particular technology
– 4D trackers, precision time + position measurements
– Monolithic integrated silicon detectors, CMOS, 3D integration 
– High rad tolerant sensors, radiation hardness
– Mechanics and hybridization, integration aspects, light weight materials
– Gaseous trackers, scintillating fibers, some detectors fit more into MPGD
– Several CEPC oriented proposals

9/15/20 A. Apresyan, L. Linssen, T. Affolder4



Snowmass TDAQ Subgroup 
LOI Brief Summary

Darin Acosta (Florida), Wes Ketchum (FNAL), and 
Stephanie Majewski (Oregon)

15 Sep 2020



Real-time processing hardware

● System on chip/readout-integrated ASICs for triggering, feature extraction, 
self-calibration, etc. (Mostafanezhad et al., Miryala et al., Miller et al 132)
○ Miryala discusses some specific issues, like non-volatile memory and co-design
○ Miller highlights need for Multi-Processor SoC and FPGA for DL/AI needs

● FPGAs for ML inference (Miller et al 132, Herbst et al)

2



Triggering techniques/algorithms

● Charged-particle track trigger algorithm in FPGA (Kotwal)

● Self-driving triggers for automated/adaptive data selection (Miller et al. 72)

● Extending scalable readout systems (SRS) for better/more programmable 
triggering (Muller et al.)

● Asynchronous L1 triggers for Colliders (Acosta et al.)
○ Requires precise/synchronized/stable timing



Data links/readout

● Wireless
○ Data transfer for Colliders (Zhang et al. 4)

● Rad-hard links
○ Photonics-based links (Zhang et al. 7)

● Wavelength division multiplexing (Garcia-Sciveres et al)
○ Also with photonics chips in detector



Experiment/detector-specific DAQ needs

● Project 8 DAQ (Oblath)
○ Real-time spectral analysis and tracking for trigger/data reduction (compute-intensive)

● Low-energy events in DUNE (Karagiorgi et al.)
○ Largely improved algorithms and data compression to extend low-energy sensitivity

● Belle-II upgrades (Vahsen et al)
○ DAQ upgrades underway for increased rates, timing upgrades envisioned for long-lived particle 

triggers(?)

● Optical instrumentation for EM calorimeters (Rutchi et al)
● Muon Scintillator R&D for Higgs factory/long-lived particle searches (Wang et al)
● Large Scintillator Arrays (Young et al)

○ Signal coincidence and >100 ps timing resolution (for position reco)



IF5: Micro-Pattern Gaseous Detectors (MPGDs)
Conveners: Bernd Surrow, Maxim Titov, Sven Vahsen

9/15/20 Sven Vahsen, Snowmass IF convener meeting 1



Submitted LOIs
primarily 
submitted 
to:

all 
IF

IF0
1

IF0
2

IF0
3

IF0
4

IF0
5

IF0
6

IF0
7

IF0
8

IF0
9

IF1
0

IF 7 37 50 41 18 23 52 25 26 31 2
AF 1 1 0 0 0 0 0 1 0 2 0
CF 1 21 24 7 4 1 1 5 5 3 6
CommF 0 0 1 0 0 0 0 0 0 2 0
CompF 0 0 1 1 2 0 0 2 3 0 0
EF 2 0 0 7 1 2 5 1 0 1 0
NF 4 4 11 1 1 0 6 0 17 10 3
RF 3 4 1 2 5 0 2 0 0 0 0
UF 0 1 0 2 0 0 0 0 2 2 0
TF 0 0 0 0 0 0 1 0 0 0 0
TOTAL per 
TG 18 68 88 61 31 26 67 34 53 51 11

9/15/20 Sven Vahsen, Snowmass IF convener meeting 2

• 26 LOIs in Petra’s spreadsheet
• 3 duplicates

• 4 belong in other groups
• 2 are general overviews
è17 LOIs describing specific MPGD plans or needs

Observations:
• LOIs don't comprehensively cover MPGD 

technology landscape. ”Overview LOIs” help in 
this regard.

• U.S. MPGD future needs also not fully 
represented; e.g. no IF5 LOIs on neutrino 
detectors with LEMS



Possible ways to categorize

• By MPGD technology
• By Snowmass Frontier
• By Experiment
• By MPGD role
• Better ideas? – suggestions welcome

9/15/20 Sven Vahsen, Snowmass IF convener meeting 3

Done via LOI naming process

Preliminary categorization

https://docs.google.com/spreadsheets/d/1EBj27pUGWTrfY6X87RXxPp-BnZzl1SAKtdyFIydumLE/edit?usp=sharing

See current version on next page. We will keep updating at the link above.

redacted



9/15/20 Sven Vahsen, Snowmass IF convener meeting 4

• One possible way to 
organize MPGD write-up 
would be by: 

• MPGD role 
à performance required
à suggested R&D directions

• Gaseous tracking will be 
jointly discussed and written 
with IF3 - solid state 
tracking.



IF06: Calorimetry
Andy White,1 Minfang Yeh,2 Rachel Yohay3 

1University of Texas at Arlington, 2Brookhaven National Laboratory, 
3Florida State University 

Snowmass Instrumentation Frontier conveners meeting 
September 15, 2020



R. Yohay Snowmass IF conveners meeting 15 September 2020

Overall

• 65 LoIs 

• +1 duplicate: https://www.snowmass21.org/docs/files/
summaries/IF/SNOWMASS21-IF3_IF6_David_R_Winn-034.pdf 

• +3 broken links 

• https://www.snowmass21.org/docs/files/summaries/RF/
SNOWMASS21-RF2_RF6-
IF6_IF3_REDTOP_Collaboration-035.pdf 

• https://www.snowmass21.org/docs/files/summaries/IF/
SNOWMASS21-IF3_IF6-112.pdf 

• https://www.snowmass21.org/docs/files/summaries/EF/
SNOWMASS21-EF5_EF7-TF7_TF0-IF6_IF3-
CompF3_CompF0_Ben_Nachman_(bpnachman@lbl.gov)-035.p
df

2



R. Yohay Snowmass IF conveners meeting 15 September 2020

• e+e-, generalized R&D, and 
neutrino applications 
dominate

Physics topics
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R. Yohay Snowmass IF conveners meeting 15 September 2020

• Particle flow, dual readout, 
generalized R&D, timing, and 
nuclear recoil applications 
dominate

Techniques
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IF 7 LOI summaries
Gabriella Carini

Mitch Newcomer
John Parsons
Sept 15, 2020



Submissions  Directed  to   IF07  topic as Primary 



IF07 second choice
IF3-IF7
Time of Flight Detector for circular electron positron collider
PRECISION TIMING DETECTORS FOR FUTURE COLLIDERS
Large area CMOS monolithic active pixel sensors for future colliders
28nm CMOS for 4D Tracker Readout Chips
4-Dimensional Trackers

IF4-IF7
FPGA Based Artificial Intelligence Inference In Triggered Detectors
Radiation-hard high-speed fiber-optical data links for HEP experiments
Self-driving data trigger, filtering, and acquisition systems for high-throughput physics facilities
Real-time adaptive deep-learning with embedded systems for discovery science



IF08 LOI report


Eric Dahl

Roxanne Guenette

Jen Raaf


1




LOI received


•  53 LOIs received (19 IF8 primary)


•  Themes covered:

➡  Generic overview of large-scale detectors and future possibilities 

➡  Detector instrumentation R&D (low and ultra low thresholds, pixels, charge 

gain, light collection, magnetized TPC, HV, Ba tagging)


➡  Detector instrumentation with science goals (neutrinos, 0νββ, dark matter, 
directional DM)


➡  Radiopurity (impurity removal, materials, underground argon)


➡  Sourcing and procurement of noble element

➡  Computing (microphysics simulations, machine learning and event reconstruction)


➡  Calibration

➡  Facilities (infrastructure, sources, calibration)


2




Proposed grouping


3


Novel ideas




CROSS-CUTTING AND SYSTEMS 
INTEGRATION

Jim Fast (JLAB), Maurice Garcia-Sciveres (LBNL), Ian Shipsey (Oxford)



IF9 LOI’s 
● Received LOI’s: 44 with “IF9” somewhere in the file name

○ 5 w/o IF9 in file name passed along to us (total 49)
○ We know for sure there >5 w/o IF9 in file name. >>5? 
○ 14/49 deemed true cross-cutting; 18 belonged in other IF’s, rest are  “maybe” or not x-cut, but 

have no other home.  
○ 7 yes + 2 maybe are related to facilities (irradiation, test beam, semiconductor fab, ...)

● Missing from LOI’s
○ More complete picture of facilities (expanding content in BRN)

■ Remedy: survey link
(we asked all conveners to forward us LOIs submitted elsewhere but got very few)

○ More multi-disciplinary activities
■ Remedy: Multihep2020 Nov 10-12 2020 link

(we asked all conveners to forward us LOIs submitted elsewhere but got none)



IF 10 – Radio Detection
Abby Vieregg and Jim Beatty



LOIs Received in IF10
• 12 LOIs were received that tagged IF10.

• Another 6 were received in the IF that plausibly belong in IF10 also.

• Some LOIs were also submitted to the NF or CF (not IF) that are 
related to the science that some instrumentation IF10 enables.

• The LOIs that were received in IF10 fall in a few main groups: radio 
detection of ultra-high energy neutrinos and cosmic rays, radio 
detection of axions, and technology related to mm-wave 
observations.

• There are a few areas that are not well represented: technology 
related to 21cm observations, possible radio detection of gamma ray 
air showers are two examples.



Summary of the Summary
• TG conveners are busy organizing 

into larger themes 

• Many are using the regular TG 
meetings to confer with the field  

• Please join if you want to contribute 

• If you see something off or missing, 
please say something


